The effects of melatonin (MT) treated the previous stubble radish seedlings on the growth of following stubble lettuce seedlings under salt stress were studied by pot experiment. The results showed that MT increased the biomass, root volume, root length, plant height, chlorophyll content and carotenoid content of following stubble lettuce, but the effect was not significant. When the does of MT was 50 μmol/L, these indexes got the maximums. With the increase of MT concentrations, the activities of SOD and CAT reduced, but the activity of POD improved first and then reduced. The maximum of POD activity was at 50 μmol/L of MT, which improved by 16.48% compared with the control. MT significantly increased the soluble protein content of following stubble lettuce compared with the control, and the maximum was at the concentration of 50 μmol/L of MT. Therefore, only 50 μmol/L of MT treated the previous stubble radish could promote the growth of following stubble lettuce under salt stress.
Introduction
The melatonin (MT) is an important class of indole compounds, which is secreted by the pineal gland in the form of neuroendocrine hormone, a small molecule in animals [1] . It not only as a hormone exists in animals, but also removes a variety of free radicals from the body [2] . MT also can regulate the growth of plant by enhancing the ability of plants to resist various environmental stresses, and protect chlorophyll to enhance photosynthesis [3] . Under salt stress, MT can enhance the tolerance of plant to salt. The addition of 1 μmol/L MT can effectively increase the chlorophyll content of plant, and enhance its photosynthesis [4] . MT also increases the germination rate of cucumber seeds under salt stress, and significantly increases the activities of SOD, CAT and POD in cucumber seeds [5] .
The effects of previous stubble crops on the growth of following stubble crops have been studied, and the effects of different crops were not the same. The previous stubble maize can promote the growth and development of following stubble cucumber [6] , and the previous stubble garlic can promote the growth of roots and shoots of and following stubble crops [7] .
Lettuce (Lactuca sativa L.) is one of the important green leafy vegetables, riches in vitamins, protein, sugar [8] [9] . In this study, the effects of MT treated the previous stubble radish seedlings on the growth of following stubble lettuce seedlings under salt stress were studied, which could provide the reference for its application in vegetables.
Materials and Methods
Previous Stubble. The radish seedlings were transplanted in November 2015, and 5 concentrations (0, 50, 100, 150 and 200 µmol/L) of MT with 3 replicates were sprayed on the leaves of plants, respectively. The Hogland nutrient solutions containing 50 mmol/L NaCl were watered for two months.
Experimental Design. After radish seedlings harvest, the lettuce seedlings with three leaves expand were transplanted into each pot in January 2016. From the third day of transplanting, the Hogland nutrient solutions containing 50 mmol/L NaCl were watered every two days, and 30 ml solutions for each pot. When lettuce seedlings grow one month under salt stress, the upper mature leaves of lettuce seedlings were collected to determine the photosynthetic pigment (chlorophyll a, chlorophyll b and total chlorophyll) contents [10] . The upper young leaves (2 cm in length) were collected to determine the superoxide dismutase (SOD) activity, peroxidase (POD) activity, catalase (CAT) activity and soluble protein content [10] . Then, the whole plants were then gently removed, and the plant height, root length and root volume were measured. The roots and shoots were washed with tap water followed by deionized water, and the biomasses of root and shoot were measured.
Statistical Analyses. Statistical analyses were conducted using SPSS 13.0 statistical software (IBM, Chicago, IL, USA). Data were analyzed by one-way analysis of variance with Duncan's multiple range test (p = 0.05 confidence level).
Results and Discussion
Biomass of Following Stubble Lettuce. The root, shoot and whole plant biomasses of following stubble lettuce increased in the all treatments of MT compared with the control (Table 1 (Table 3) . 
Conclusions
MT treated the previous stubble radish seedlings increased the biomass, root volume, root length, plant height, chlorophyll content and carotenoid content of following stubble lettuce seedlings under salt stress, but the effect was not significant. When the does of MT was 50 μmol/L, these indexes got the maximums. With the increase of MT concentrations, the activities of SOD and CAT reduced, but the activity of POD improved first and then reduced. The maximum of POD activity was at 50 μmol/L of MT compared with the control. MT significantly increased the soluble protein content of following stubble lettuce compared with the control, and the maximum was at the concentration of 50 μmol/L of MT. Therefore, only 50 μmol/L of MT treated the previous stubble radish could promote the growth of following stubble lettuce under salt stress. 
